Biological systems are arguably the most complex subjects in scientific research, especially regarding the enormous range of length and time scales involved. At the molecular level, structures and dynamics involving biomolecules are highly sophisticated and stochastic. At the cellular level, numerous molecular components, many of which are unidentified, interact and organize in space and time, from which nonequilibrium physiological processes emerge at the tissue and organ levels, and beyond. While vast knowledge is accumulating for any given biological system, establishing quantitative relations between systems defined at different scales requires an integrative approach such as Multiscale Modeling (MSM).
transition, and transport phenomena. At the organ level, we review specific organ systems including tendons and ligaments, arteries, and heart valves. Through these case studies, we hope that the reader will develop "numerical instincts" to advance methods and tools and to generalize MSM to other living systems.
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